Lateral habenula as a link between thyroid and serotoninergic system modiates depressive symptoms in hypothyroidism rats.
Depression-like behavior is observed in both rats and people with hypothyroidism, which suggests that altered thyroid hormone levels are closely associated with mental illness. Furthermore, decreased serotonin (5-hydroxytryptamine, 5-HT) levels are found in some brain regions of hypothyroid rats with depression-like behavior. However, the mechanism underlying the effects of hypothyroidism on the central serotonin system is unclear. The lateral habenula (LHb) is related to both the serotonin and thyroid systems and also plays an important role in the pathogenesis of depression. Our study aimed to disclose the role of the LHb in the onset of depression-like behavior in thyroidectomy (TD) rats. Forced swimming (FST) and open-field tests (OFT) were performed to measure behavioral changes in TD rats. The expression of β calmodulin-dependent protein kinase type II (β CaMKII) in the LHb, cytochrome C oxidase (COX) activity in the LHb and dorsal raphe nucleus (DRN), and 5-HT levels in the DRN were assayed. We found that TD rats exhibited depression-like behavior in the FST and OFT. Compared with the sham group, neural activity and the expression of β CaMKII in TD rats were higher in the LHb, and neural activity and 5-HT levels were lower in the DRN. Depressive behavior and decreased 5-HT levels in the DRN in TD rats were reversed by LHb lesioning. Our study indicates that depression-like behavior in TD rats can be attributed to decreased 5-HT levels in the DRN resulting from inhibition by an overactive LHb. The LHb mediates the effect of the thyroid system on 5-HT function in the DRN.